[Regulation of dopaminergic neuronal death by endogenous dopamine and proteasome activity].
Parkinson disease is one of the most common neurodegenerative disorders and is characterized by the selective loss of dopaminergic neurons in the substantia nigra. Although endogenous dopamine itself could serve as a vulnerability factor for dopaminergic neurons, the mechanism by which dopamine contributes to dopaminergic neuronal death remains unknown. In addition, although a decrease in proteasome activity was found in patients with sporadic Parkinson disease, the relationship between the ubiquitin-proteasome system and dopaminergic neuronal death remains to be elucidated. Here we provide an overview of the roles of endogenous dopamine and proteasome activity in dopaminergic cell death. Treatment of catecholaminergic PC12 cells with the herbicide paraquat, a potential risk factor for the development of Parkinson disease, induced an increase in dopamine content, and depletion of intracellular dopamine suppressed paraquat-induced cytotoxicity. Although glutathione, which scavenged dopamine oxidation intermediate, provided almost complete protection against dopamine-mediated toxicity, catalase provided only partial protection against cell death caused by dopamine. These data suggest that the generation of dopamine oxidation intermediate, rather than that of reactive oxygen species, plays a pivotal role in dopamine-induced toxicity. Moreover, treatment with paraquat induced a decrease in proteasome activity, and proteasome inhibition suppressed dopamine-mediated cytotoxicity. Suppression of proteasome activity stimulated the NF-E2-related factor 2 (Nrf2)-antioxidant response element (ARE) pathway, and elevated γ-glutamylcysteine synthetase mRNA and glutathione content. Furthermore, suppression of the paraquat-induced increase in gluthathione content exacerbated paraquat toxicity. These results suggest that the reduction of proteasome activity may be involved in cellular defense mechanisms against dopamine-mediated paraquat toxicity.